Papillary projections of the endocardium have been described previously in the chicken.-' b The most frequently noted proliferative lesion occurs on the muscular flap that separates the right atrial and ventricular chambers in both anatomically normal and abnormal hearts. These foci are not reported to be associated with either inflammatory or degenerative lesions and appear to be associated in location and histologic appearance with the right atrioventricular valve. Nodular endocardial projections have also been described less commonly in the left ventricles of chickens raised at high a l t i t~d e ,~ occurring infrequently on the left atrioventricular valve and the mural surface. This report describes proliferative endocardial lesions in the left ventricles of young chickens encountered as incidental findings during a study of Marek's disease virus (MDV).
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In experiment 1,40 specific-pathogen-free (SPF) (i.e., tested by the supplier for infection with Salnionella, Mycoplasma, avian leukosis virus, MDV, reovirus, adenovirus, infectious bursa1 disease virus, chicken anemia virus, avian encephalomyelitis virus, and infectious bronchitis virus) Cornell N-line white leghorn chickens were inoculated intraperitoneally (IP) at 2 weeks of age with a suspension containing 1,000 focus-forming units of chick kidney cell-associated MDV of the GA-5 strain. Thirty SPF chickens of the same line and age were sham inoculated IP with suspensions of chick kidney cells. The MDV-inoculated birds were maintained in a negative pressure room within a biocontainment facility for the entire study. The control birds were housed in positive-pressure isolators in a separate facility. Two control and nine MDV-inoculated birds were removed from the study because of death prior to the scheduled sampling date. At 15 weeks postinoculation (WPI), blood was taken from the wing vein of the remaining control and MDV-inoculated birds, and these birds were euthanatized by cervical dislocation. The hearts were fixed by immersion in 10% neutral buffered formalin and sectioned transversely through the ventricles 4-5 mm from the coronary sulcus.
In experiment 2, 142 SPF Cornell P-line white leghorn chickens were inoculated IP at 3 days of age with a suspension containing approximately 300 focus-forming units of spleen cell-associated MDV of the CU-2 strain. As controls, 129 chickens were sham inoculated IP with suspensions of noninfected chicken spleen cells. Control and MDV-inoculated birds were hatched and housed within separate suites of the negative-pressure facility used in experiment 1. Blood was drawn from all chickens at 6 WPI for serology. From the MDV-inoculated group, 15 birds were sampled at 8 WPI, 20 birds at 13 WPI, and 20 birds at 20 WPI. From the control group, 10 birds were sampled at each time point. Sampling of birds was arbitrary and independent of clinical signs; however, removal of birds was purposefully distributed across the battery to ease the crowding resulting from growth. The chickens were euthanatized by cervical dislocation. Immediately postmortem, the hearts and major arteries of birds at 8, 13, and 20 WPI were perfused via the left ventricles with 100, 200, or 300 ml of phosphate-buffered saline, respectively, followed by an equal volume of 2.5% glutaraldehyde in 200 mM cacodylate buffer at approximately 100 mm Hg pressure. Under these conditions, perfusion with the fixative required approximately 3 minutes. The aorta and brachiocephalic arteries were removed and immersed in the 2.5% glutaraldehyde fixative for a separate analysis to be reported later, and the hearts were immersed in 10% neutral buffered formalin for archival storage. The remaining birds in the control and MDV-inoculated groups either died prior to sampling or were used for other procedures.
The serum samples drawn at 6 WPI from control birds in experiments 1 and 2 were negative for anti-MDV reactivity by agar gel immunodiffusion. The seronegative status of control birds for MDV was confirmed again at time of euthanasia. In contrast, 77% of the serum samples from MDVinoculated birds in experiment 1 and 62% of the serum samples taken 6 WPI from MDV-inoculated birds in experiment 2 were positive.
Because of the contracture of the immersion-fixed hearts from experiment 1, the observation of endocardial lesions was limited to histologic sections. Proliferative endocardial foci were identified in routine histologic sections of hearts from both control (two of 28) and MDV-inoculated (two of 31) chickens. In contrast to the immersion-fixed hearts, in experiment 2 the perfused hearts maintained a dilated conformation that facilitated gross observation of the left ventricular endocardial surface through a longitudinal cut made in the free wall. Gross endocardial lesions were identified predominantly in the MDV-inoculated chickens: six of 15 in the 8-WPI group, six of 20 in the 13-WPI group, and three of 20 in the 20-WPI group. Gross lesions were noted less frequently among the control chickens: one of 10 in the 8-WPI group, one of 10 in the 13-WPI group, and none of 10 in the 20-WPI group.
The gross lesions were typically organized as a series of six to eight gray-white endocardial nodules arising from the muscular ridges that project into the left ventricular chamber and arranged transversely in a linear fashion approximately 8-10 mm below the left atrioventricular valve (Fig. 1) . The projections were up to 2 mm in diameter and firmly attached to the endocardium. Occasionally, the nodules were solitary and < 1 mm in diameter.
Histologically, the nodules arose from the subendothelial stroma of the endocardium. Consistent with the gross appearance, the endothelial lesions were oriented as discrete papillary projections into the dilated left ventricular chamber (Fig. 2) . However, in sections from immersion-fixed hearts, which had a contracted conformation, the endocardial pro- jections were abutted against adjacent nodules and unaffected endocardial surfaces and appeared as a prominent, variably thickened and convoluted endocardial layer rather than as a series of discrete projections (Fig. 3) .
The nodules consisted chiefly of a stroma of loosely organized fibroblasts and scattered collagen fibers in a background matrix of pale-staining ground substance, closely resembling the stromal component of atrioventricular valves, and were covered on the luminal aspect by an intact hypertrophic endothelium and a subendothelial layer ofmore com- pact stroma. At the deep margin, the proliferative stroma interdigitated with the myocardium and frequently surrounded Purkinje fibers. In larger foci, the ground substance was dissected by bundles of dense collagenous fibers arising from the region adjacent to the myocardium. In the MDV-inoculated 20-WPI group, the frequency of grossly evident endocardial projections was reduced and the underlying mature collagenous stroma was continuous with focally thickened stroma in the adjacent endocardium, suggesting that the proliferative endocardial projections ultimately regress and are replaced by focal endocardial fibrosis.
The endocardial stroma was loosely infiltrated by lymphocytes, with prominent aggregates of lymphocytes organized at the endomyocardial interface of both ventricles in all age groups of chickens experimentally inoculated with MDV. The cellular infiltration did not coincide with the presence or location of the proliferative endocardial foci in a fashion that would suggest a relationship with the initiation or regression of the endocardial nodules.
Other lesions seen in the heart, aorta, and brachiocephalic arteries of the MDV-inoculated birds in these experiments included a multifocal, subendothelial mononuclear cell infiltrate, which was present in the aorta and brachiocephalic arteries at 8 WPI and which increased in intensity proportional to the postinfection time. A similar mononuclear cell infiltrate was seen in coronary arteries of the 20-WPI group. This lesion has been reported as an early arterial change that precedes the onset of MDV-induced atherosclerosis.'
Formalin-fixed sections of the affected hearts from the first experiment were also evaluated immunohistologically using polyclonal rabbit antibodies to S-100 antigen to ascertain whether the lesion had any resemblance to the endocardial hyperplasia and endocardial schwannoma described in the rat.2 Cells within the proliferative lesion were not reactive with immunoglobulins to S-100 antigen (data not shown).
However, Schwann cells surrounding epicardial nerves did stain intensely in the same sections (data not shown), indicating that chicken tissues were immunoreactive with the anti-S-100 probe and that the immunoreactivity of S-100 antigenic epitopes in the Schwann cells was not completely curtailed by the formalin fixation.
The consistent location and linear arrangement of the endocardial projections are striking properties of this lesion that have not been described in previous descriptions of left ventricular endocardial proliferation. The circumferential distribution and apposition of the proliferative foci, as seen in the contracted hearts, also suggests that mural contact might be a factor in the pathogenesis and distribution of lesions.
The consistent location of the lesion relative to the left atrioventricular valve is a further indication of physical, perhaps hemodynamic, influences that are key to the induction of the endocardial lesions.
The proliferative lesion clearly arises independently of MDV inoculation, based on the occurrence in control birds in these trials and in earlier reports. However, the increased observation of the lesions in the MDV-inoculated group might be indicative of a virus-induced injury that exacerbates the development of proliferative endocardial lesions. An association between endocardial fibroelastosis in humans and viral infection has also been proposed.5
Mycobacterial infections are uncommon in dogs. Since the first report of canine mycobacterial infection in 19 13,) most of the cases have been caused by Mycobacterium tuberculosis and M. b o v i~,~.~~ and only a few cases of M. avium infections have been reported in dogs. 5, 8, 13 .14 Based on the tissues affected, the diseases have been categorized as pulmonary, gastrointestinal, cutaneous, and disseminated forms7 In this paper, we describe a case of M. avium infection in a dog, in which the lesions were limited to the spinal cord.
A young adult intact female mixed-breed hound dog was presented to the Louisiana State University Veterinary Teaching Hospital with a 2-week history of posterior limb paralysis and proprioceptive deficits. A routine physical examination revealed hyperreflexia and lack of voluntary motor control in the hind limbs. Moderate pain was elicited with digital pressure over the mid to lower thoracic vertebra. The front limbs were normal on physical examination. Because of the poor prognosis, the dog was euthanatized and necropsied.
At necropsy, the significant gross abnormalities were limited to the spinal cord and right adrenal gland. There was a well-demarcated, slightly elevated tan discoloration along the dorsal surface of the spinal cord segments from T8 to T10 and the entire length of the lumbosacral region (Fig. 1) . Transverse sections of the affected spinal cord showed that the lesion extended to the level of the central canal (Fig. 1) . The midlumbar segment was most severely affected. The right adrenal gland was two to three times larger than the left counterpart and had two distinct lobes, with a severe indentation in the middle.
Representative tissue sections from brain, spinal cord, lung, liver, spleen, kidney, adrenal glands, lymph node, stomach, intestine, and pancreas were collected and fixed in a 10% solution of phosphate-buffered formalin, routinely processed, and stained with hematoxylin and eosin (HE) for light microscopic examination. Replicate spinal cord and brain sections were stained with Ziehl-Neelsen's acid-fast, periodic acid-Schiff (PAS), Gomori's methenamine silver (GMS), and Brown-Hopps Gram (Gram) methods. Replicate lung, liver, lymph node, kidney, and right adrenal glands were also stained with Ziehl-Neelsen's acid-fast stain. For electron microscopic examination, formalin-fixed spinal cord samples were minced and postfixed in 2% glutaraldehyde with 2% sucrose in 0.1 M sodium cacodylate buffer and then in osmium tetroxide. Thin sections were stained with lead citrate and uranyl acetate.
Mycobacterial DNA was extracted from paraplast section containing spinal cord for species determinati0n.l The DNA sequences coding for mycobacterial 16s ribosomal RNA (rRNA) was amplified using the polymerase chain reaction (PCR).4 The resulting PCR fragment was sequenced using nonradioactive cycle sequencing for sequence analysis.
Histologically, the entire dorsal funiculi, dorsal third of the lateral funiculi, and dorsal portion of the gray matter of the affected spinal cord was intensely infiltrated by large numbers of macrophages and fewer lymphocytes and plasma cells (Fig.  2) . Macrophages had eosinophilic granular to fibrillar material in the cytoplasm (Fig. 3 ). There were scattered compact foci of histiocytic macrophages, mild lymphoplasmacytic penvascular cuffing, and axonal swelling and vacuolation of the myelin sheaths in the ventral and ventral two thirds of the lateral funiculi of affected segments of the spinal cord. The brain had scattered mild penvascular lymphocytic cuffings only. Caseous necrosis and multinucleated giant cell formation were not seen. Ziehl-Neelsen's stain of the spinal cord sections revealed myriads of acid-fast bacilli, mainly in the cytoplasm of the macrophages (Fig. 3) . The bacilli were 3-6-pm-long slender rods and were grouped in parallel sheaves. Gram, GMS, or PAS methods failed to demonstrate the organisms. No evidence of granulomatous inflammation
